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Abstract: PURPOSE To investigate long-term pain reduction and ’improvement’ in patients with in-
direct cervical nerve-root-blocks in comparison to MRI findings. MATERIAL AND METHODS One
hundred and twelve patients with MRI confirmed cervical radiculopathy and an indirect cervical nerve-
root-block were included. Two radiologists independently evaluated the MRI examinations. 12 different
MRI abnormalities at the level and side of infiltration were compared to pain relief and ’improvement’ at
1-month, 3-months and 1-year post injection. RESULTS The proportion of patients reporting clinically
relevant ’improvement’ was 36.7% at 1-month, 53.9% at 3-months and 68.1% at 1-year. At 1-month
post injection, a statistically significantly lower percentage of patients eventually requiring surgery re-
ported improvement and lower NRS change scores compared to those who did not undergo surgery (p =
0.001). Patients with extrusion of the disc were around 4-times more likely to have surgery. At 1-year
post-injection the presence of nerve-root compromise was significantly linked to treatment outcome (p =
0.011). CONCLUSION Patients with nerve root compression were more likely to report improvement at
1 year. Patients with disc extrusions have less pain relief and are 4 times more likely to go to surgery
than patients with disc protrusions. KEY POINTS • Good long term outcomes after indirect nerve root
infiltrations with non-particulate steroids. • The presence of nerve root compression was a predictive
finding of ’improvement’. • Significantly less patients subsequently having surgery had lower NRS scores
1-month post injection. • There is less pain relief in patients with disc extrusions. • There are less
improvement in patients with modic type I changes.
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Abstract
Purpose To investigate long-term pain reduction and ‘im-
provement’ in patients with indirect cervical nerve-root-
blocks in comparison to MRI findings.
Material and Methods One hundred and twelve patients with
MRI confirmed cervical radiculopathy and an indirect cervical
nerve-root-block were included. Two radiologists indepen-
dently evaluated the MRI examinations. 12 different MRI
abnormalities at the level and side of infiltration were com-
pared to pain relief and ‘improvement’ at 1-month, 3-months
and 1-year post injection.
Results The proportion of patients reporting clinically rele-
vant 'improvement' was 36.7 % at 1-month, 53.9 % at 3-
months and 68.1 % at 1-year. At 1-month post injection, a
statistically significantly lower percentage of patients eventu-
ally requiring surgery reported improvement and lower NRS
change scores compared to those who did not undergo surgery
(p=0.001). Patients with extrusion of the disc were around 4-
times more likely to have surgery. At 1-year post-injection the
presence of nerve-root compromise was significantly linked to
treatment outcome (p=0.011).
Conclusion Patients with nerve root compression were more
likely to report improvement at 1 year. Patients with disc ex-
trusions have less pain relief and are 4 times more likely to go
to surgery than patients with disc protrusions.
Key Points
• Good long term outcomes after indirect nerve root infiltra-
tions with non-particulate steroids.
• The presence of nerve root compression was a predictive
finding of ‘improvement’.
• Significantly less patients subsequently having surgery had
lower NRS scores 1-month post injection.
• There is less pain relief in patients with disc extrusions.
• There are less improvement in patients with modic type I
changes.
Keywords Long term outcome . Cervical nerve root block .
CT guided . Indirect . MRI
Introduction
Cervical spine pain as a result of irritation of a nerve root by
disc herniation or degenerative changes is a common
problem[1]. Neurologic symptoms are the result of a cascade
of degenerative changes including loss of disc height, disc
protrusion posteriorly into the canal, facet and/ or
uncovertebral degeneration and hypertrophy of the
ligamentum flavum resulting in spinal canal stenosis and/ or
foraminal stenosis [2]. Cervical nerve root blocks play an
important role in conservative treatment of patients with cer-
vical radicular pain [3]. Computed tomography (CT) is fast,
safe and accurate in guiding spinal injections [4].
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Complications after direct selective cervical nerve root
blocks are very rare, but the few reported cases have extremely
serious consequences. Hodler et al. [5] reported two severe
cases with ischemic myelopathy after this intervention. Other
cases of transient or permanent tetraplegia, brain infarctions
leading to death, arterial dissection or cortical blindness after
direct cervical nerve root blocks are reported [4, 6–17].
The reported cases of complications are most often associ-
ated with dissection or intra-arterial injection of crystalline
steroids [5, 6].
Because of the risk for complications, our radiology depart-
ment stopped performing direct cervical foraminal nerve root
blocks in June 2008. The new procedure of indirect cervical
nerve root blocks has been performed at our hospital since
2009. The indirect nerve root block procedure has a dorsal
approach and the needle tip touches the outer border of the
facet joint. That means the needle tip is far away from the
vessels. This procedure is described as a safer alternative with
nearly as good short term outcomes compared to the direct
cervical foraminal nerve root blocks [18].
Magnetic resonance imaging of the cervical spine is always
performed before the intervention, in order to identify a reason
for the pain.
The purpose of our study was to compare MRI findings
with immediate pain reduction and more importantly long-
term ‘improvement’ in patients having the new procedure of
indirect cervical nerve root blocks with the aim to find out if
there is the possibility to predict the outcomes of indirect cer-
vical nerve root blocks on the basis of the MRI findings.
Materials and methods
Patients
We included 112 consecutive patients with MRI examinations
who underwent CT-guided indirect cervical nerve root blocks
at our institution between November 2009 and February 2013.
All patients had answered the 15 minutes pain relief question-
naire and a short, outcomes-based telephone questionnaire
interview after the intervention. The MR images were
reviewed by two radiologists.
Only patients who fulfilled the following criteria were in-
cluded in the study: (a) patients investigated, diagnosed and
referred by board certified physicians for indirect cervical
nerve root blocks, (b) symptoms of nerve root compression
from disc herniation, foraminal stenosis, or both (c) availabil-
ity of cervical spine MR images which were acquired no lon-
ger than 3 months before the nerve root block, (d) requested
cervical nerve root block at only one level and side of the
cervical spine, (e) patients had to be able to rate pain relief
before and 15 minutes after the nerve root block and respond
to the questions on the postal questionnaire returned 1 month
after the injection as well as the telephone interviews done at
3 months and 1 year post injection.
Exclusion criteria were: (a) previously performed surgery
of the cervical spine, (b) repeated infiltrations within 1 year
after the first included infiltration on the same side of the
cervical spine (c) bilateral cervical nerve root blocks .
Informed consent was obtained before the intervention.
The process of the intervention, the risks and benefit were
discussed with the patients.
The study was approved by the institutional review boards.
(EK 08/2009)
MR Imaging
The patients were examined with a 1.5-T (Avanto; Siemens
Medical Solutions, Erlangen, Germany or Espree; Siemens
Medical Solutions, Erlangen, Germany), or a 3-T (Verio; Sie-
mens Medical Solutions, Erlangen, Germany) MR imaging
unit at our institution. The patients were placed in prone po-
sition with the cervical spine in a spine coil. The complete MR
imaging protocol is given as supplementary data (file 1).
Thirty four percent of the imaging examinations were
brought by the patients performed at other institutions. We
only included patients with MR examinations with a good
quality comparable to our MR examinations and with similar
sequences.
MR Image analysis
The MR images were analyzed independently by a
fellowship-trained radiologist with 4 years experience in mus-
culoskeletal radiology and a fellowship-trained radiologist
with 1 year experience in musculoskeletal radiology and
1.5 years in neuroradiology. The MR images were reviewed
on a picture archiving and communication system (PACS;
Agfa Impax 6.4.0.6010). The radiologists were blinded to
the clinical findings and the pain levels before and after the
infiltration as well as to the 3 month and 1 year outcomes.
They were informed of the level and side of infiltration. The
complete analyzed pathologies are given as supplementary
data (file 2).
Cervical indirect nerve root block procedure
and assessment of pain relief
All indirect cervical nerve root injection procedures were per-
formed as outpatient procedures by radiologists experienced
in spinal interventions. The indirect cervical nerve root injec-
tions were performed by nine radiologists, all fellowship
trained in musculoskeletal radiology and spinal interventions.
Seven radiologists had an additional experience (1–15 years)
in spinal interventions. All radiologists followed a
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standardized protocol to assure the consistency of the indirect
cervical nerve root injection procedure.
The level and side of the interventionwas clinically defined
by the referring orthopaedic, neurologist, general practician or
chiropractor.
The injections were controlled by CT (40-detector row CT,
Philips Brilliance; Philips Medical Systems, Best, the Nether-
lands). The patients lay prone on the examination table with
the head in a straight position. The head was fixed by a tape to
prevent motion. CT acquisition was performed over 2–3 cer-
vical levels according to the previously obtained lateral scout
view. The approach with the best access for the needle (23
gauge, 7 cm) was chosen by the radiologist.
After skin disinfection and subcutaneous application of lo-
cal anaesthetics the needle was introduced under fluoroscopic
guidance at the lateral aspect of the chosen facet joint until the
needle tip directly touched the bone of the facet joint
(Fig. 1)(18). An injection of 0.5 ml iopamidol (Iopamiro
200, 200 mg of iodine per milliliter; Bracco, Milan, Italy)
was performed to verify the correct position of the needle
tip. Following the injection of contrast material, 4 mg (1 ml)
of the non-particulate corticosteroid preparation dexametha-
sone (Fortecortin Inject; Merck, Darmstadt, Germany) was
slowly injected. This was followed by a slow injection of
1 ml of 0.2 % ropivacaine (Naropin; Astra-Zeneca, Södertälje,
Sweden) (Figs. 2 and 3).
Pain levels were assessed using the numerical rating scale
(NRS) where 0=no pain and 10=worst pain imaginable.
Over-all improvement was evaluated with the 7 point Patient’s
Global Impression of Change (PGIC) scale where 1=much
better and 7=much worse. Responses of ‘much better’ and
‘better’ counted as ‘improvement’ and this was the primary
outcomemeasure. All other responses were considered as’ not
improved’ for our analysis, including the response ‘slightly
better’.
Patients had to rate pain relief before and 15 minutes post-
injection. Pain levels and over-all ‘improvement’ data were
collected via a short postal questionnaire at 1 month post-
injection and by a telephone interview at the 3 months and
1 year post-injection time points.
Statistical analysis
The proportion of patients reporting clinically relevant ‘im-
provement’ (primary outcome) was calculated for all data col-
lection time points. Chi-squared test was used to compare
individual imaging findings to ‘Improvement’ yes or no for
all data collection time points. Logistic regression analysis
was used to look for significant MRI predictors of improve-
ment or surgery. The Mann–Whitney U and Kruskal-Wallis
tests were used to compare the mean NRS and PGIC scores
with imaging findings. The t-test was used to compare the
NRS change scores with imaging findings and with surgery.
Kappa test was used for the inter-rater reliability of MRI
diagnosis.
All calculations were done with a statistical software pack-
age (SPSS Statistics Version 21, IBM, Chicago, IL).
Results
The mean patient age was 53.7 years (SD=13.11) and 63
(53 %) of the 112 patients were male. Thirty six patients had
surgery at various points after their nerve root injection with
32 of the 36 surgical patients going to the operating theatre
prior to the 3 month data collection time point. There was no
significant age difference between patients with and without
subsequent surgery (p=0.4). Surgical patients had a mean age
of 51.47 (SD=13.77) years and non-surgical patients had a
mean age of 53.97 (SD=12.80) years.
For the primary outcome, 36.7 % of patients reported clin-
ically relevant ‘improvement’ at 1 month, 53.9 % at 3 months
and 68.1 % at 1 year (Table 1).
There were no significant differences in the baseline (p=
0.30) and 15 minute (p=0.60) NRS scores between patients
with and without subsequent surgery (Table 1). However, at
1 month post injection patients eventually requiring surgery
had statistically significantly lower NRS change scores (−.29
(SD=2.7)) compared to those who did have surgery (2.85
(SD=2.9) (p=0.001).
For the primary outcome of ‘improvement’ at 1 month,
there was a statistically significant association between ‘im-
provement’ and surgery, with 0 % of patients eventually re-
quiring surgery after the 1 month data collection point
reporting clinically relevant improvement compared to
50.0 % of patients not requiring surgery (p=0.001)
Fig. 1 Schema of indirect cervical nerve root block. Patient in prone
position. The needle position is at the outer edge of the facet joint. The
injected drugs flow around the articular process indirectly to the nerve
root
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(Table 1). The median PGIC scores of the surgical patients
were also significantly higher than the non-surgical patients
at 1 month (p=0.001).
The 3 month (N=76) and 1 year (N=72) results are only
for patients not requiring surgery after their indirect cervical
nerve root block.
Table 1 shows the proportion of patients reporting clinical-
ly relevant ‘improvement’ after 1 month, 3 months and 1 year
(primary outcome). There were statistically significant reduc-
tions in the NRS scores at all follow-up data collection points.
Table 2 shows the inter-rater reliability Kappa values, Kap-
pa classifications and percent agreement scores between the
two raters for each of the MRI diagnoses. Agreement ranged
from fair ( =.3) to substantial ( =.7).
Table 3 shows the percentage of patients with the various
MRI findings for each of the two evaluators.
None of the individual MRI abnormalities were sig-
nificantly associated with ‘improvement’ at 1 or
3 months post injection for both raters using the Chi-
squared test. However, at 1 year post-injection the pres-
ence of nerve root compromise (yes/no) was significant-
ly linked to treatment outcome (p=0.011) for both raters
with 67.6 % of the patients having compression of the
nerve root reporting clinically relevant ‘improvement’
compared to 33.3 % of patients without nerve root com-
pression. A similar tendency was noted at the 3 month
data collection time point but this did not reach statis-
tical significance (p=0.06). However, the severity of
nerve root compression was not significantly associated
with ‘improvement’ (p=0.16).
Direct logistic regression analysis was done for each
of the two raters individually using the 7 MRI findings
that had moderate to substantial inter-rater reliability
compared to ‘improvement’ yes or no for 1 month,
3 months and 1 year post injection (disc herniation clas-
sification, location of nerve root compression, severity
of nerve root compression, origin of nerve root com-
pression, grade of foraminal stenosis, origin of forami-
nal stenosis, Modic changes). However, no MRI finding
was linked to ‘improvement’ for both raters at any of
these time points. The presence of Modic change type I
showed a tendency for less ‘improvement’ at 1 year for
rater 1 with an odds ratio of 9.96 (95 % C.I. = .8 –
123.82).
The results of the direct logistic regression analysis com-
paring the impact of these same 7 MRI findings that had
moderate to substantial inter-rater reliability with whether or
not the patient subsequently had surgery showed that the
model as a whole was able to distinguish between 20.4
and 28.7 % of the variability in need for surgery, and cor-
rectly classified 74.0 % of the cases. The sensitivity was
Fig. 2 Left sided C7 radiculopathy in 35-year-old woman. a, Sagittal T2
weighted turbo spin-echo MR image (4090/105, 2.5 mm slice thickness)
shows a left sided disc extrusion at C6-C7 level. b, Left paramedian
sagittal T2 weighted turbo spin-echo MR image (3000/115, 3 mm slice
thickness) shows a moderate C7 nerve root compression at C6-C7
foramen level. c, Transverse T2 weighted 3D sequence (9.02/4.51, 70°
flip angle, 2 mm slice thickness) shows the disc extrusion at foraminal
entrance with the nerve root compromise
Fig. 3 Transverse CT fluoroscopy image of indirect cervical nerve root
block in 61 year old man with right C5 radiculopathy. Dorsal approach at
lateral border of the C4-C5 facet joint with a 25-gauge needle. Image
shows the distribution of the contrast media around the articular process
to the nerve root
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43.3 %, the specificity was 87.9 %, the positive predictive
value was 62 % and the negative predictive value was 77 %.
Only 1 independent variable, ‘disc herniation classification’
made a statistically significant contribution to the model
with an odds ratio of 4.09 (95 % C.I. = 1.1 – 15.26) for
rater 1 and an odds ratio of 3.01 (95 % C.I=.7 – 10.7) for
rater 2. Patients with extrusion of the disc were approximate-
ly 3 to 4 times more likely to go to surgery compared to
patients with protrusion of the disc. Only 25.9 % of patients
with protrusion required surgery compared to 100 % of pa-
tients with discal extrusion.
Rater 1 diagnosed disc protrusion in 74.8 %, extrusion in
19.3 % and sequestration in only .8 % of patients. Rater 2
diagnosed protrusion in 79 %, extrusion in 16 % and seques-
tration in .8 % of patients.
Discussion
The purpose of this study was to assess the long term out-
comes of patients receiving the indirect cervical nerve root
injection technique using a dorsal approach, and to determine
if it is possible to make a prediction from specific MRI find-
ings as to the likelihood of clinically relevant ‘improvement’
and pain reduction after indirect cervical nerve root blocks as
well as to predict the likelihood of subsequent surgical treat-
ment. With our study we present the first long term outcomes
of indirect cervical nerve root blocks. We confirm the good
short term outcomes similar to the study by Sutter et al. [18]
and can even show further improvement of pain relief and
‘patients global impression of change’ with the long term re-
sults particularly in patients who did not require surgery.
Table 1 Outcomes at the various time points post injection











6.69 (2.21) 4.37* (2.55) 4.18* (3.09) 3.34* (2.98) 2.35* (2.86)
ALL PATIENTS PGIC 36.7 % (41/112) Improved 53.9 % (41/76) Improved 68.1 % (49/72)
Improved
13.2 % (14/112) Worse 7.9 % (6/76) Worse 5.1 % (4/72) Worse
SURGICAL PATIENTS
ONLY NRS
7.01 (2.36) 4.56* (2.38) 6.04 (2.41)
NON-SURGICAL PATIENTS
ONLY NRS
6.54 (2.14) 4.14* (2.58) 3.46* (3.04)
SURGICAL PATIENTS
ONLY PGIC
0 % Improved (0/36)
27.8 % (10/36) Worse
NON-SURGICAL
PATIENTS ONLY PGIC
50.0 % (38/76) Improved
5.2 % (4/76) Worse
*=p<0.001. NRS=Numerical rating scale for pain. PGIC=Patient’s Global Impression of Change





Kappa Classification % Agreement Significance
Disc Herniation Location .34 (.07) Fair 59 % .0001
Disc Herniation
Classification
.72 (.08) Substantial 91 % .0001
Nerve Root Compromise .39 (.28) Fair (but almost moderate) 97 % .0001
Location of Compromise .56 (.07) Moderate 79 % .0001
Severity of NR Compr .45 (.09) Moderate 80 % .0001
Origin of NR Compr .49 (.08) Moderate 75 % .0001
Grade Foraminal Stenosis .43 (.06) Moderate 59 % .0001
Origin of Foraminal Stenosis .50 (.10) Moderate 82 % .0001
Cervical Facet Joints .36 (.07) Fair 64 % .0001
Cervical Canal Stenosis .30 (.06) Fair 54 % .0001
Modic Changes .62 (.07) Substantial 82 % .0001
Disc Degeneration Severity .29 (.07) Fair 62 % .0001
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Although most MRI abnormalities were not associated
with ‘improvement’ at the various post-injection time points,
the specific finding of disc extrusion was predictive for the
likelihood of surgical treatment. Patients with this MRI find-
ing were four times more likely to require surgery compared to
patients with disc protrusion. The only MRI abnormality
linked to ‘improvement’ after cervical indirect nerve root
injections for both raters was the finding of nerve root com-
promise. Patients with nerve root compromise were signifi-
cantly more likely to report ‘improvement’ at the 1 year data
collection time point compared to patients without nerve root
compromise with a similar tendency at the 3 month data col-
lection time point. Interestingly, the severity of nerve root
compression was not associated with improvement however.
Table 3 Proportion of patients
with the various MRI findings by
Rater
Imaging Finding Rater 1 Rater 2
Disc Herniation Location Central 1.8 % Central 0.9 %
Paracentral 17.8 % Paracentral 27.1 %
Foraminal 15.0 % Foraminal 29.0 %
General 65.4 % General 43.0 %
Disc Herniation Classification Protrusion 82.2 % Protrusion 78.5 %
Extrusion 16.8 % Extrusion 20.6 %
Sequestration 0.9 % Sequestration 0.9 %
Nerve Root Compromise No 2.8 % No 1.9 %
Yes 97.2 % Yes 98.1 %
Location of Compromise Intraspinal 1.9 % Intraspinal 4.7 %
Foraminal entrance 46.2 % Foraminal entrance 32.7 %
Foraminal 51.9 % Foraminal 62.6 %
Severity of NR Compromise Contact 3.8 % Contact 7.5 %
NR deviation 20.7 % NR deviation 14.0 %
NR compression 75.5 % NR compression 78.5 %
Origin of NR Compromise Discogenic 38.1 % Discogenic 50.0 %
Mixed 61.9 % Mixed 50.0 %
Grade Foraminal Stenosis 0 10.1 % 0 11.9 %
1 20.2 % 1 23.9 %
2 38.5 % 2 15.6 %
3 31.2 % 3 48.6 %
Origin of Foraminal Stenosis Discogenic 12.2 % Discogenic 26.0 %
Mixed 86.8 % Mixed 72.9 %
Osseous 1.0 % Osseous 1.1 %
Cervical Facet Joint Degeneration 0 35.8 % 0 62.4 %
1 58.7 % 1 35.8 %
2 5.5 % 2 1.8 %
Cervical Canal Stenosis 0 11.9 % 0 40.4 %
1 70.6 % 1 39.4 %
2 17.5 % 2 19.3 %
3 0.0 % 3 0.9
Modic Changes 0 68.8 % 0 69.7 %
1 16.5 % 1 13.8 %
2 11.0 % 2 14.7 %
3 3.7 % 3 1.8 %
Disc Degeneration Severity 2 0.0 % 2 4.6 %
3 22.9 % 3 11.0 %
4 66.1 % 4 61.4 %
5 11.0 % 5 19.3 %
6 0.0 % 6 3.7 %
NR=nerve root.
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One rater also found a tendency forModic type I changes to be
predictive of a worse outcome at 1 year post-injection. Our
results, with the exception of the relationship of nerve root
compromise to improvement and the tendency for less im-
provement in patients with Modic type I changes, are similar
to the findings by Klessinger et al. [19, 20]. They found no
direct link between MR findings and pain reduction but they
only looked at short-term outcomes 1 month post-injection.
In cervical radicular pain caused by nerve root compres-
sion, the first choice in therapy is often noninvasive, including
medication, physiotherapy, manual therapy, acupuncture and
warmth. If the noninvasive treatments are not effective, the
next therapeutic option before surgery can be the cervical
nerve root block with local anaesthesia and cortisone. In this
technique the drugs are placed around the affected nerve root
with the goal to control the pain at the location of the nerve
root compression.
Starting in 2009 our specialized orthopaedic/rheumatology
university hospital has performed cervical nerve root blocks
using a dorsal indirect approach, because it is considered to be
a safer method with less potential for complications compared
to the direct cervical nerve root blocks. This is due to the larger
distance to the vessels including the vertebral artery with less
potential for complications such as arterial dissection or injec-
tion of drugs in brain-supplying arteries. Reported complica-
tions from the traditionally used direct cervical nerve root
blocks include spinal cord and brain infarction which occur
by penetrating the vertebral artery, the nerve root artery [5,
8–18] and small arteries in the intervertebral foramen [7].
Hodler et al. reported two detrimental complications after
technically correct direct cervical nerve root with cervical my-
elopathy and complete tetraplegia as well as persisting severe
deficiencies after rehabilitation [5].
The method of indirect cervical nerve root blocks
was described and short-term outcomes compared to
the method of direct cervical nerve root blocks by Sut-
ter et al. [18]. The indirect cervical nerve root block
procedure with a extraforaminal dorsal approach to the
nerve root is somewhat similar to the method described
by Wolter et al. with a higher degree of safety and a
comparable outcome than found in the formerly used
direct techniques [18–20].
Short term (15 minutes) pain relief for direct cervical nerve
root blocks was reported by Strobel et al. in their study [21].
The 15minute post-intervention visual analogue scale for pain
(VAS) grade shows the short term outcome i.e. the diagnostic
effect of the ropivacaine anaesthetic. The effects of local an-
aesthetics last approximately 1–15 hours [22–24]. Sutter et al.
compared the short term outcomes of pain reduction
(15 minutes) of the direct and indirect approaches for
cervical nerve root blocks. There was no statistically
significant difference in pain reduction comparing the
direct and indirect approaches [18].
The additional application of steroid theoretically
causes a prolonged effect. Bush et al. reported a satis-
factory long term (4–112 months) recovery after serial
periradicular and epidural injections in the cervical spine
in their study with 68 patients [25].
Approximately a third (35.4 %) of 48 patients had a benefit
from fluoroscopic guided direct cervical intraforaminal injec-
tion of 0.5 mL triamcinolone (2.5 mg) and bupivacaine in the
evaluation one month after the injection in the survey of
Klessinger et al. [19].
Statistically significant pain reduction at 15 minutes,
1 month and 3 months after direct CT-guided cervical nerve
root injections were reported by Desai et al. [26].
Kolstad et al. reported a significant improvement of pain in
the 6 weeks and 4 months evaluation and reduction in opera-
tive requirement after repeated fluoroscopic direct guided
intraforaminal injections [27].
Our results relating the MRI findings to pain relief confirm
the results of Klessinger et al. [20] in that the MRI findings
evaluated in this study are not predictive of the outcome of a
cervical nerve root block. Our results, obtained at much longer
follow-up periods, contradict the results of Strobel et al. [21]
in which they found the greatest pain relief at 15 minutes post
injection for patients with foraminal disc herniation, foraminal
nerve root compromise and no spinal canal stenosis. However,
only immediate post-injection pain levels were recorded in
that study. Thus it is unknown if they would have found sim-
ilar results at later, more clinically relevant follow-up time
points.
The main limitation to our study is the fact that this is a
cohort outcome study and not a randomized controlled clinical
trial with a control group. Thus the results disclosed cannot
definitively be linked to the indirect nerve root injection. At
least for acute patients much of the outcome may be due to
natural history [8, 27]. To reduce this limitation factor we
retrospectively reviewed a representative group of the patient
population from our highly specialized orthopaedic hospital,
to show that the majority of patients belong to the category
subacute/ chronic pain. Thus these patients should have
passed the time period for improvement due to natural history.
A further limitation is that the 1 month data collection was by
postal questionnaire and the 3 months and 1 year data collec-
tion was by telephone interview. It is known from previous
studies that patients with worse outcomes are more likely to
return postal questionnaires [28, 29]. This may be one reason
for the worse outcomes at 1 month. At a telephone interview
the patients may be positively surprised at receiving a call and
the interest of the hospital in their physical condition such that
they may tend to impress the interviewer with an outcome
better than it really was [28].
A larger factor in the better outcomes at 3months and 1 year
is more likely to be that those patients who required surgery
were no longer considered at those time points.
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Further because this is a prospective study and not a ran-
domized, controlled, clinical trial, the outcomes from the in-
direct cervical nerve root blocks cannot be definitively attrib-
uted to the treatment.
Conclusion
This is the first study investigating the short and long term
effects of indirect cervical nerve root blocks. A statistically
significant pain reduction at all data collection points was
noted. The MRI diagnosis of disc extrusion was the only
MRI finding that was predictive of the likelihood of requiring
surgical intervention after the indirect nerve root block. Pa-
tients with nerve root compression on MRI were significantly
more likely to report improvement at 1 year post-injection
with a strong tendency also at 3 months. There was also a
tendency for patients with Modic type I changes to be less
likely report clinically relevant ‘improvement’ at 1 year.
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